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Low-Temperature Processing of Amorphous Silicon and
Silicon-Nitride Films Using PECVD Method
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Abstract Amorphous silicon and silicon-nitride films were deposited using plasma-enhanced chemical vapor
deposition (PECVD) method at 150T. As fraction of H, in source gas was increased, characteristics of
low-temperature silicon-nitride films approached those of conventional high-temperature films; the refractive index
approached 1.9 and the ratio of nitrogen-hydrogen bonds to silicon-hydrogen bonds increased. And also, as
fraction of H, in source gas was increased, characteristics of low-temperature silicon films approached those of
conventional high-temperature films; refractive index and optical band gap approached 4.2 and 1.8 eV, and
[Si-H]/([Si-H]+[Si-H,]) increased. Lower RF power and process-pressure made the amorphous silicon films-to be
better properties. Increase of H, ratio seemed as the common factor to get reliable amorphous silicon and
silicon-nitride films for thin-film-transistors (TFTs) at low temperature.

Key Words : amorphous, silicon, silicon-nitride, low-temperature, plasma-enhanced chemical vapor deposition
(PECVD)
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